Background: An important issue the world faces today is ensuring that households living in different countries have access to enough food to maintain a healthy life. Food insecurity is prevalent in both developed and developing countries. The objective of this study was to assess the household food security status and related factors among different rural districts of Neyshabur (A city in northeast of Iran).
Introduction
Food security is defined as access by all people at all times to enough food for an active healthy life (1) . Therefore, the concept of food security includes: (a) the availability of food that is adequate, safe and nutritious; and (b) an assured ability to procure and acquire food of good quality in a socially acceptable way. Food insecurity could occur when food is not easily accessible and households have difficulty securing adequate food (2). When food insecurity occurs, household members begin to skip meals or otherwise cut back on the amount of food they consume, that this situation has considerable health impacts on the psychological, physical and social status of individuals in communities (3-5). Food and Agriculture Organization (FAO) estimates that %12 (842 million people) of the global population were unable to meet their dietary energy requirements in 2011-13. Thus, around one in eight people in the world do not have enough food for an active and healthy life. The vast majority of them (827 million) live in developing regions (6) . "Food security is a complex condition which its dimensions (availability, access, utilization and stability) are better understood when presented through a suite of indicators" (6) . Some surveys studied food security in Iran and they have found some variations of the prevalence of food security in different regions (7) (8) (9) . Different factors may be related to food security, for example family size, family income, having children in the household, presence of both parents, number of centers that provide food, having a house, having a car, etc. For determining the related factors of food security, it is essential to first understand the status of food security in households and then to specify the related factors. The objective of this study was to assess the household food security status and related factors among rural households in Neyshabur (Northeast of Iran).
Methods

Data
This cross-sectional study was conducted on 5000 rural households that were selected from Neyshabur. Neyshabur is divided into four districts (Central, Zebarkhan, Sarvelayat and Miyanjolgeh) and each includes many villages. In this study, we used simple random sampling, thus we had rural households from different districts for analysis. Of all selected households, 4647 contributed to this study and others were excluded because of disagreement to contribute in study. Informed consent provided for all participating households after being acquainted with the purpose of study. In this study, questionnaires were filled out by trained interviewers; all participating households were informed that their responses would remain confidential.
Instrument
A validated household food security short questionnaire was used to measure the prevalence of food security of the surveyed households. This questionnaire was validated in Iran by Dastgiri, et al (10) and contains six items from the food security: 1. In the last 12 months, did you or any other in your household ever had to cut the size of meals or skip meals entirely because of no enough money for food? 2. If yes, how often did this happen? 3. In the last 12 months, did you ever eat less than enough because there was no enough money to buy food? 4. In the last 12 months, were you ever hungry but did not eat because you could not afford enough food? 5. The food that I/we bought just did not last, and I/we did not have money to buy more. Was this often, sometimes, or never true for you or the other members of your household in the last 12 months? 6. I/we could not afford to eat balanced meals. Was this often, sometimes, or never true for you or the other members of your household in the last 12 months? Households were classified as 'food-secure' if the respondent answered negatively to five or more of the six household food security questions. For questions number 1, 3 and 4, 'No' were considered negative responses, and for question number 2 'Only one or two months' was considered negative response. 'Never' was considered negative response for questions 5 and 6. In this study, food security was considered as dependent variable and the other data were considered as independent variables.
Statistical analysis
The data collected were analyzed using descriptive statistics including frequencies, ranges, means, and standard deviations (SD) through SPSS v.16 software. Logistic regression model was used to investigate the association between food security and other variables. Odds Ratio (OR) with 95% confidence interval (CI) was reported. Significant level was set as p<0.05.
Results
Of 4647 households, 1970 (42%) were selected randomly from Central district, 964 (21%) from Zebarkhan, 743 (16%) from Sarvelayat and 970 (21%) from Miyanjolgeh. The characteristics of study households are shown in Table 1 according to selected districts.
In total, 2747 households (59.1%) were identified as food secure. The highest prevalence of food security was observed in Central district (62.3%, 95% CI: 60.9-63.7%) and the lowest in Miyanjolgeh district (52.9%, 95 CI: 51.5-54.3%) (Fig. 1) .
Univariate logistic regression revealed that there was significant relation between some variables such as education level and age of head of family, car ownership, house ownership, presence of chronic disease in the household, presence of smoker in the household, distance from the city, number of centers that provide food, residential infrastructure, parentship status and household income per month with food security status in surveyed districts separately (p<0.05) ( Table 2 ). Table 3 presents the results of backward multiple logistic regression according to surveyed districts; variables with significant relations were as follows: education level of head of family, car ownership, house ownership, presence of chronic disease in the household, presence of smoker in household, distance from the city, num- 
Discussion
The findings of this study indicated that 59.1% of surveyed rural households were food secure, thus more than 40% were food insecure. In Mohammadi' study conducted on 7158 households (2496 rural and 4662 urban) in Iran, it was observed that 87% of rural households and 71% of urban households were food secure (9) . In Sharafkhani's study that conducted in the Northwest of Iran, it was observed that 40.4% of studied rural households were food secure and the others (59.6%) were food insecure (7) . In Babatunde's study conducted in order to assess factors influencing food security status of rural farming households in north central Nigeria, it was observed that 36% of them were food secure and the others (64%) had experienced some degree of food insecurity (11) . Also in Omotesho's study it was observed that 48.28% of rural Households in Kwara State, Nigeria were food secure and the others (51.72%) were food insecure (12). Therefore, the prevalence of food security has diversity in different studies. According to the different districts of Neyshabur, the highest prevalence of food security was observed in Central district (62.3%) and the lowest was in Miyanjolgeh district (52.9%). This result was not unexpected, because Central district is near to Neyshabur city and their households can provide food easier than households in Miyanjolgeh district that they are far from Neyshabur city. In this study, associated to revealed that some factors (education level of head of family, car ownership, house ownership, presence of chronic disease in household, presence of smoker in household, distance from the city, number of places that provides food, residential infrastructure, parentship status and household income per month) had efects on household food security of study population. However, three factors were common in all regions studied, including car ownership, presence of chronic disease in household and household income (per month). In this study, most factors are positively associated with food security in four districts (education level of head of family, car ownership, house ownership, residential infrastructure, parentship status and household income per month) and the household income (per month) is the most important one. As household income decreased, the food security also decreased in all districts. The findings of Bashir's study showed that household's monthly income and household head's education levels were positively associated to household food security but household heads' age and family size were negatively associated with household food security (13) . The results of Omotesho's study that conducted to study Food Security and Poverty of the Rural Households in Kwara State, Nigeria, revealed that accessibility to health facilities; household size, farm size and household expenditure on food were the major determinants of a household's food security status (12). In Babatunde's study that conducted to examine the factors influencing the food security status of rural farming household in north central Nigeria it was observed that total annual income, household size, educational status of household's head and quantity of food obtained from own production were associated with household food security (11). Mohammadi conducted a study among Iranian households in the city of Tehran and identified low education and job level of household head and lower income as some of the major factors of food insecurity (14). In a study conducted by Sharafkhani it was observed that distance from the city, number of centers that provides food, family size, presence of both parents and residential infrastructure were related factors to food insecurity (15) . The results of Omidvar' study showed that food insecurity was significantly more prevalent in households whose head and spouse had lower level of education, not owning their house and low socioeconomic status (SES) (16). In one study Dastgiri identified relat- http://mjiri.iums.ac.ir ed factors to food insecurity as: children at home, elderly people at home, education (head of family), car ownership, house ownership, monthly income, and parenting status (17) . In Sheykholeslam's study also it was observed that the low level of education of the household head and spouse (mother) is one of the major predictors of household food insecurity (18) . Influential factors in Furness' study were: income, children in household and past homelessness (19) . As observed in this and other mentioned studies, educational level of the household head and household income are the main factors related to food security or food insecurity. According to these factors, cultural and economic interventions are suggested. A major limitation of this study was the use of a cross-sectional study design, which is not sufficient to determine causal direction. Despite this limitation, this study provides valuable information on food security among rural households in Neyshabur.
Conclusion
The results of this study provide insights into the prevalence and factors associated with food security among rural households in Neyshabur. According to the results of this study, more than 40% of rural households of Neyshabur suffered from food insecurity and this problem is more prevalent in households with low income. It also observed that prevalence of food security in four districts of Neyshabur was different but some of associated factors were common in these districts. According to these results, a special attention should be paid to rural households of Neyshabur.
